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Treatment of the Elastic Removal . uss Sections in Na-Fe Resonance Region

and One-Dimensional Code EXPANDA-70DRA

Akira HASEGAWA, Shin-ichiro TSURUTA* and Yukio ISHIGURO

Division of Reactor Engineering, Tokai, JAERI

{ Received February 15, 1975 )

Code EXPANDA-70DRA has been developed to remove o drawback encounted
when calculating effective elastic removal cross sections using a cross-section set,

It is designed to treat exactly the effective elastic removal cross sections in the
resonance energy regions of |ight and medium-weight nuclides. The procedure is as
follows: The fine-group spectrum of each region (the region as homogeneous ) is
obtained by purely numerical calculation using a recurrence formula, considering

the anisotropy up to P} component in the center of mass system. The effective removal
cross sections are then calculated by using the fine group spectrum as a weight function,
and finally the one-dimensional diffusion criticality or perturbation calculation is
performed,

In order o see the difference between this exact treatment and the ordinary
table-look-up method, some integral quantities such as sample worth of Na and Na-
Void reactivity coefficient are studied. The differences of 10~ 15% exist between
these two methods in the calculations of both Na-sample and Na-Void reactivity
coefficient. The values are, however, the same as those produced by the differences
among evaluated nuclear data for the primary cross sections of heavy nuclides, or
among the treatments of fluxes in the perturbed region. The influence on the effective

multiplication is 0.05% at most which is no problem at present.

* Present Address
Nippon Information Service Co., Ltd., Chiyoda-ku, Tokyo.
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Table 4.2.2 Calculated Fluxes and Adjoint Fluxes by Exact Treatment of
3. er Cross Sections and Traditional Teble Look up Method

(ZPR- IO - 48 )
P i

GROUP ¢t 70 BR ¢* 70 D R/ D
32 0.17887 0.17153 1.043
33 0.06557 0.04990 1.314
34 0.09238 0.15501 0.599
35 0.16003 0.16921 0.946
36 0.15067 0.14836 1.012

*

GROUP P 70 BR ¢ 700 R/ D
32 2.6653955 2.6539169 1.0043
33 2.7285022 2.7094989 1.0070
34 2.7661184 2.7346348 1.0115
35 2.8300511 2.8352649 0.9981
36 . 2.939148] 2.9497316 0.9964
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B EWEAE FEITEHT A ORERLLOEMTABLE®RERTHAI NS
PLOT ON ©i&t, SEBICOW CHEE B L 2 AL Weighting flux. RIF2H

graphic Plotter T HaANns,
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mnmn1~4éf@.om%%@ﬁKOM1m@%ﬁmﬁﬁb&mo#OEhﬁﬁﬁpﬁj
%3%%M&ﬁ&Lfﬁéﬂfw&ﬁﬁwomfﬁQﬁ%mﬁﬁ%%%ﬁﬁmﬁﬁﬁﬁﬁﬁh
RAREO Option Thah, (HL(TIESRNT &)

Option 11 ~14NIFEHIE . T OEEN O, Na, Fo O sumber dengity MO T7x W
M S TREBEFRERCEHE Y T, T 0E B0 THER ., BEABIW AL, CPH
&, BT ~% L 9% unphysieal 2 flux THEREZMEE* Weight LTWALZ &
N E T D) A LhEENLEE, ONHBFRICOLTE, FPLATHEINAZ 27
AR -kEN R~ b asRE: VHEERS S, XU F0E0ERCENATI2E NHE
NE - Flux2ik3 0EER S B,

WEMLT Option 1 ~4 T 9T &,

20, 21~5%90—FEO input PEHICI 17 O card ¥ IRECUR (BB 10UT
1)#0.10mkﬁwﬂﬁ¢3%%ﬁ&ﬁoCﬂﬁ%cmekﬁhfﬂﬁ%%i&ﬁ%%o

£17. NO, (BSQQO(K),K=1+L, MINO |5 +L, XMAX!} }, K, NO
(I13,5¥F125, 15X, 211 )

NO =17 fix

O BSQC(K) ; BXOEAAN (HEHCONT)

O K ol 79 '

R h BSQQ ™ input card 2k AH A
=1 BSQOC® input card D [Hm T,

O NC (ol 80

1#%BE® cardnr®  (L=0)

=2 2MEBDecardD bt B (L=5)

i
o

il
_

For ex . % O
O fEmEB4ADLEE 1 1
O FEEEHA10OLE 0 1

L ,
O @mE»s10TT7 ~9 1 2

I OAEE L AN L&

cPESOK. NOOAPDEHROERIC 2L THE® JAERI-M 495370 3 7 card P 3%
%mmﬁ%mﬁmﬁﬁ&qkﬁ,n?%c&fmsl7&@<@Ulﬁmbmk%%5C&%
Cr-TE{s sl ~F 97D card & FEC Blank check H17\», 2 case HLEO
input HERICHA ATl , KRCFLAETAI KR > Tin b,

$17®BWL(hnmm%%ﬁfaﬁ%m%%ﬁ%mT%h,@%ﬁ:ﬁka6K0h
CHR~NAEBERET AN Th A, STETAERC DOV 0 ANT 2 &L O HEB O Current
HA4T R D (EHRERTEHOME o
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AL EAEXOENREEALCDINT
Q ;hEmehﬁmmg<%ﬁ%%%ﬁ%mﬁaﬁ%ﬁquz%gnmm:6n&ﬁ
M IRECURD Option it = THAINS '
© ¥ Weighting flux (FLX), current (CUKY, Macro-scopic total cross
section SIGHFEINA energy Z (ENIHICHENENE, TABLEDET( o f
Fig A—3),
© FE@o s TiE{iWeighting flux { FLX), total eross section(SI1G) €D
Wit plotter output ( ¢-f fig 4—21, fig A—8) dhahn A,
Q #HEMERSOT—F
1. Resonance BEBL 2T ( e.f Fig A—5, A—6)
., o , fo OFHORBHAINS,
Resonance 18 MICo% 1 ~28 (BEHEC IR )

caption B - M B

NA SS88 NA OEZEELMFER .

FE STR FE O LR R T E R e

0  SFE1 O® self shielding fsetor for elastic

scattering

KREG REGION id
9, KB, REHCOWTOEBEMHEEOCT ~7 ~
Tov Ters Tings @01, gL iR gL g I A IO
THIRNERBEHIN A, BAER, BERXEBRAERAZTHI N 5,
caption s =
MCODE HMEIDDD — FF v oi—
88T total removal cross section
SER plastic L A removal cross section (de—ad )
SIR inelastie (87 LBEMI» bEHAY LI A
removal cross section (a;i— a7
WSTR(I -1+0) @it 4 g i
WBTR(I-1+1) it ok
S WSTR(I - T+2) iy G ok
SF1 (I-T+1) £ ( ghielding faetor )
S¥z (I-1+2) £ shielding factor )

¢ -f Appendix Fig A—T7 &R,

— 39 —
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A 4 System Requirement %{x JOB CONTROL CARDIZDNT
1) CORE STZE % b¥AHEES

H RMAX < 10
TER A e v oa ¥R INTER(KMAX Y =5 100
AL A down seatbtering DEE ID8 = 29

B bk B JAERI—Fast Set Library @ DWW T® energy F8
O IRECUR=0, 100X EmnA IMAX=IMX=T70
O IRECUR=0., 10 ®»& %% IMAX = IMX =70
NEEFE O Library BEFTE 5,
9y RECUR SUBROUTINE # CALLTACZ & IC L AHIRETE
IRECUR= 0. 10 DREECABL T AFREEIFRLC Sk ~ T3 — FORHIBRES
DHBROC F,
3) System Reguirement
a) CORE MEMORY
OVERLAY STRUCTUREW T 171K wards ( 1K=1000%& LT ) &E,
b)Y 1.0 TUNIT
@ TAPE UNIT (DISK or DISKPACKT & )
r24 o o, f, library tape
F14 : ¢, %, fo dump unit
FO1 . WMaero Cross RBection Out Put Unit
© PUNCH FILE
©® PLOT COMMAND TAPE UNIT
©® SCRATCH FILE ( DISE or DISK PACK )
total TE{E 4000 ~5000 track BRERBETZ2LBE LA, MBS A AT
LITF o b,
F01%¥(or FO8) : Macroe Cross Section Out Put Unit (100)
FO02 : Effective Micre (ross Saction Storage (8000

F03 . Macro Cross Section Storage (4000

Fo4 . Tempnrarj Library Trata Storage {400
FO09 °© EXP70DRTEE+ANa, Fe, ONHEBEROWEMOTANCEH D

dump area (400)

F14% ¢, ¢%, f »dump rouvtine (1000 ~2000 )

F18 : Temporary Data Storage (100)

F25 | Exact Parturbation® ¢* dump (200)

¥25 ° FExset Perturbation® ¢;” dump (1000)

k3o ( YR OMEIERETAELBEORD track Ho MHOWTWAFiIle d

TAPE File OTHIC &5 0, WEN O unit T X, F 14 tape DFHH
keep LRFWnL, cNETE track A EFEODiskNICEAC EFHEDPYRT AT
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Hirtmlin, % A 8CRATCH Filel LTRWEZ Lo EbEWn, X, F140
File CE3IN T A shielding fac't_.nr.fri . c:vgy hﬂéaf'mzs INEFELWEREbHEW,
Ok M R EEROEEROERA ~ T A A TE % <, BREEFMOMELE ~Th
AEWMIT, BE TXPRTC S4FEWTHASBEOHEYTT 96 L nng,mgj UE 7 Y (- Y
Wi ENEETFERALZWE R 2ADBTEENL &,



v

FJAERI-M G081
=EoERlcaicoTo JOB CONTROL CARDIEDNT
B TR FACOM—230,/60 KT A JOB COND Card Set up D ¥lIw R+,
SNO
$GJOB
SEXEC.DP EXP70DRA, 12585 .FXP70DRA, OUT = 1000
$PLOT
SDISK Fot1
SDISK F02 ,, 400
$DISK F03 ,, 400
$DISK F04 ,, 400
SDISK F08
$DISK F09 ,, 200
SDISK Fi14 ,, 1000
$DISK ¥18
$SDISK ¥25 .. 200
$NISK F26 ,. 1000
SDISKP1 ¥24, J2585, LTFR§01
SDATA
$ITEND
M Eo#lTir, PROGRAMI EXECUTABLE BINARY TAKA File KEHKLTHA
AOHES Lol E ~TWwAhE, PROGRAMEZZ EXP70DRA. File£d J 2585, EXP
70DRATHha, ¥, B2 ( PRINTER )Fnll option®#HETH L 0T T FICE
B i, FOEBOHNERE LTF472LADISK PACK € 1000 track BT 2725
OUT=1000"fExEx LTk,
$PL0Tmpmdu.IREmHm:3.4,1&14mmfﬂ#m&%%%&ﬁh.cm%
&, HEe v 2 —~OGEEEBFELIRAN T 0 4 ~EROEEEFATHLAATHIFE 1,
F24 OFileld, JAERT—Fast Set® Library fape % assign TALENSHN,
JRECUR=0, 10 OB4 L, MBED JAERTI—Fast Set P Library T3IHFI N AHH
(Bp AR E 2 — FEXP70. F.O.PH#E = —~FEXP70D, E.P SEI —FEXPTO
DA FLTELE BEA ), IRECURS 0, 10 0dgaKid, ( FEXPTODR or EXPT0
DRA FLTHELEAHE )7 0EATARRI—Fast Set O Library OALBHFINE L,
H %mﬂ%@nmﬁﬁﬁﬁﬁbngmoFMlomummsznme%%¢5g4m
~300EHDPHEAR AR EIH DT T,
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Ab5 Overlay Structureic2T
1974 ‘£8 HkTifE, EXPANDA—7O0DRADER FACOM—230,60 THERLTWAD
ik, vLv 2 b OBEERLTO®RND Th A, g
$EEa AT OM( High Speed Core Memory ) S, #1171 K wards Th 5o

Fig A.5.1

INPUTX

INPUT
OBSQC IN

MAINX

( EXP70DM
SEPTE

GPIOT1
CLOCK
GNVCHEK

)

MITCROX

CMICRO
DOP
SHIELD
ALPHA
BETA

ORECTIR

1 ONEDIMX

OONEDIM

OEXPAND
RRGION
STMPS

EDITX

(EDTT)

SPD2X

O8PD2
ERGN
JEERCH
SYMPSN

PRTX

OPRT
OPRTR 1
OPRTM 1

RECOMMENDED OVERLAY 8 TRUCTURFE

RECURX

(OINIT)

RECURY

(

OPRTF
OTITLEP

SEGMENTZ

y SELECT A&
SUBROUTINEZ

BEha — i H s
1 BEAE AA A
SUBROUT IN E£

AHE O TER
ba% L %
SUBROUTINE
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As FERICHLDOTOI— FOFIREIR

1974 4 8 AKHAED EXPT 0DRA KHRD & 9 A MRKHAFET B0 RF BT +H

FELIFENC L,

1. 54 73710 —0HiR
a) W TE AEEHET JAERI ~Fast 70 BHEHIKWBEINS, TN, Teo ORfE
BEEE A ESAET AT A v ¥ —HEY 7 OFME COBHCEAFL TWEZ LRI A,

(2 0Bt L3 THITHFENATAzA L ¥—BWFIRDBTLE - T, )

DY A4 750 —hOEEL18KE, LErdEns A7 30 —PTOFREORFERD L

ATLE Tt h, EEOA 751 —FHETEE K,

WEOERE RN — FF v —, BHEHFET L,

[ 925(U ~235), (@ 928(17 -238),  (949(Pu-239) , @ 940(Pu-2407,
®105(B - 10), ®115(B -11), @6 ( ¢« >, ® 8 ( O ),
® 11C Na ), @ 13( Af ), @ 24( COr Y, @ 25( Mn ),

@ 26( Fe ), @ 28( Ni ) @ 29 (uw ), @& 42( Mo I,

(1 024(17 -234%, (@ 941(Pu-241)

Hipot, BHIEFHR LRO L2 5475 ) —#BETNETI N, XEI—FTEH 18
BT THREGT, 1 9ORHUBORET 4 77 ~TPEHEIN T TEET — VT
FGRLANAED, 1 OEHUMCA - TwaEEEHER LT assigntAr+xz7—¢t%
%, ' |
) EAHH (HEHAZ200)03 4750 —HIKEI AT AKGIES 7% TR
No, LEAERO T — FNoid 900 &FEF assign Lz tniTz v, 900HEB P T
M vt et I N, BT — FTE LB EREAEETLAL LI FRAL TS >
A,

d) ) P kpb, WILIOOHEED I —FF v —F BWBLAD L P2 T T PEOKH

T NI TTH % B,

9 T —Fo Fo xR ETOER

LR I N BnkEAl Nl AEE&IE, #~Matrix ( Trapsfer Cross Section
PYBELCbN AL OS2 —VOBEALE L H 5, HEN 74771 -TH, ¥B rh
BB W, EEREEHERT 3L ERS (B G#F 1 X482 TIRETHEL
AnrhHld i %GB Z o,

L bk nEEEFIRA S B L SICH £ A, 19745 6 i Version PEH T, L NLED
Version @ JTAERI—Fast 70t set N5 47310 —%GFRLTW{ LTEATE I NG
PR A T E N T 0T LB & Vv, 2K, USER 230« e L 2 rmii € » b
#WELT, EXPANDA—TODR #@EL L3 > T 28800, CALORKILE % 74
73N BT BB ED

faie 5 4 7 5 1) — Tape RIEDisk ¥ LTRAEORERERIN TN A,
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O BHE 54750~ Tape
Vo Ll File Label " %
001044 125385.LTFR70 ( 1969.11 Version)
- 001205 J2585.LTFR701 { 1870. 6 Version)

O EmEI 4750 — Disk
$DISKP1 F24, J2585. LTFR701 (1970.6 Version )
$ PTSKP 1 F24, J2585. LTFRB01 (1974.6 Version )
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A7 & B 4
| EXPANDA-TODRA KA ZPR I —48 #.LICDW TP Na-Void HEAEO AT
data® list (FigA—1) »Hho—~-# 2 (EXPANDATOD KEICERINZED*
BlA—2~ABICmET, ,

s it TRECUR= 4 ®PRINT, PLOTHAXON DB E® case THNH, &HHICD
WT M Weight flux #EHEA Option I NEHL, £ flux Tk hERFIEEEE
FRiAknE L, I PFLWEHEWICL ANa-Void f## Exact Periurbation
(ISKIPD=—1 )W INHEI L THEHATH S,

M ease DL, OPI time = 912 see, core time = 1374 sec, core = 168
K(1XK=1024Wards )THh ~% o

4 Option OERIC I ASTERHHOEZEFRICT L L

OPU CORE
EXP70 393 cecr ~ 64 0ser 1 case 6, ¢%, X
EXP70D 544 sec 1250 see F.O.P
EXP70DR 682sec 1090 sac F.O.P
EXP 70DRA 912seec 1374 sec E.P  2casre 3, ¢F
BL O EXP70---EXPANDATO ; 7O0RL FHERO IRTHERSET — M,
O EXP700D- EXPANDA7 QK EFHEHSO DA BN
O EXP7TODRCEXPTODIK Yo T 2N TN L NELWE W nwEET -k b M,
O EXP70DRA-EXP70DRW Exact Perturbation NFEF 7Y 0D

Wi B,
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